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(54) SURFACE ACOUSTIC WAVE DEVICE 
(57)Abstract 

PROBLEM TO BE SOLVED: To solve problems of a 
conventional surface acoustic wave device that cannot 
have made a k2 compatible with a sound velocity and a 
temperature characteristic because a KNb03 crystal 
substrate is excellent in the k2 but its sound velocity is 
slower than that of a SrTi03 substrate or a CaTi03 that 
belongs to the same perovskite group oxide as the 
KNb03 crystal substrate and its temperature 
characteristic is inferior to that of a Si02 substrate and 
that cannot have produced epitaxial growing on a Si 
substrate that is important in the monolithic processing 
in a direction of a pseudo cubic system (100) equivalent 
to that of a Y-XKNb03 crystal substrate. 
SOLUTION: A K1-xNaxNb1-yTay03 (0<x<1, 0<y<1) 
piezoeletric thin film 3 oriented as the pseudo cubic 
system (10) is epitaxially grown on a Si substrate 
oriented in the (100) via a NaCI group oxide MO buffer 
layer 2 to realize the surface acoustic wave element 
having a high k2, a high sound velocity and a zero 
temperature characteristic. 



LEGAL STATUS 
[Date of request for examination] 24.10.2003 
[Date of sending the examiners decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 




http://www1 9.ipdl jpo.go jp/PA1 /result/detail/main/wAAAFeaiTNDA41 31 96892P1 ... 2004/01/05 



Searching PAJ 



2/2 ^- V 



[Date of requesting appeal against examiner's 
decision of rejection] 
[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http://www1 9.ipdl jpo.gojp/PA1/result/detail/main/wAAAFeaiTNDA41 31 96892P1 ... 2004/01/05 



(19)B*HttfW (JP) 02) & m & & # < A > OIMHHHMMW* 

#^2001-196892 

(P2001-196892A) 

(43)&W B ¥i&13*E 7 ^ 19 B (2001. 7. 19) 

(5i)intci.' wma pi ?-T3-r(##) 

H0 3H 9/25 HO 3H 9/26 C 6 J 097 

9/145 «/H5 C 



(2i)ta8i## 


!&R2000-2565(P2000 -256S} 


(71)(tiBIA 


000002369 










<22)ttt«B 


¥/£l2^1fl 11 8(2000.1. 11) 










(72)«lH# 


an 






















(72)58!H# 


asm 








S»HWW«f*Afii3TS3#5^ -fe-fn 








-x:/y>tta*ttl*i 






(74)«SA 


100093388 
















M*JKsR< 



(54) BSSfc&fc**] SBWttft^ 

(57) [9fift] 

Rl><n« h^$Mfc#>-?£>6 SrTi 0 3 ^C a 

T i 0 3 lCit^T51< s fi««Ht»S i C^fcJfc^TS&o 

IM&^m (ioo) s i l -hie doo) gfi 

fnj VtcN a C 1 IMMO^ 5^7712^ LT^Sl 
(10 0) BHfSlKj-xNaxNbi-yTayOa (0 ^ 

x^i, o^ y <D fzmwmz*^v?*>'v'i'f$,& 
« mm tiiat * . 



4 

nnnn 



5 

/As 

nnnn 



3 

2 

l 



1 

im&mi] (i oo) ^yay»sh striE^y=iv 

(10 0) EfRjUhNaC ll»MO (M 
=Mg, Ca. Sr, Ba) y ~7 r M t i" 
& (10 0) gfift(7>-<n:/;*#-f hS!EES»^AB 
0 3n ^J:^|£JEm»fllABO3(0iEJit>b<«iaTl- 

H Na x Nb h Ta y 0 3 (O^x^l, 0 ^ y < 1 ) 

mAB0 3 (Dr$\Z (10 0) SB^]Lfc-<n^^^7^ 
/<^7rlMT i O s (M=C a> Sr. B a) £^Tf- 

[0 0 0 1] 
[0 0 0 2] 

fcfricn^ ±v±£temi*mm&&m$ii u^Tk 2 ) . 

teigk 2 ^£*xS 0 *^Km^^»b:-r6fc^^ 
te. >i isf—fj ^^/Vfii (I.nter-Digi 
tal Transducer, J^T I D T) (DM'y^ 

^^ifimMS^ (TCF) a* 
[0 0 0 3] «®3*ttK^«. ±£ LT/Emfr 

(KTLiNbO a ) . ^^A^y^^ (« 
TL i T a O3) /«C^-Cfc^ e JtS^^ilji 

&m<D&mwkfcm#ts tie rf7^ ^o^t^ 

k 2 <D;>C#^L i Nb0 3 #/8v^;ft£o $fcf^T* 
t^^lSWM^I F7^^0^ll TC 
FO/h$V^^^ffiv>e>^6 0 $e>(-, k 2 *5<fctfTC 
F^^WHL i Nb0 3 <fc7k&<^ISI-fc£L i T a 0 3 



(2) 4*Bfi 2001-196892 

2 

U#V>LiTa0 3 X*t, k 2 -0. 2mS-efeo7 f ci 0 
[0 0 0 4] MKNb0 3 (a=0. 5 6 9 5 nm, 
b =0. 3 9 7 3 nm, c = 0. 5721nm) 

/c 0 Eletron. Lett. Vol. 33 (199 
7) pp. 1 9 3— 1 9 4l£fB*fc$*lTV^J: 5 fc* 0 

0 Y*yhXfit (^T0° Y-X) KNbOg^fi 

mK k 2 =0. 5 3fc*Hru:*#***r*+ifc*fl- 
10 £KJioT^M*:ftfco S&M* Jpn. J. App 
1 . Phys. Vol. 37 (1998) pp. 292 
9 -2 9 3 2lC|B«£*LT^6J: 51-, 0° Y-XKN 
bO 3 *jgS«^ k 2_ 0 . 5 0*#4ttt*tlt^ 

R-CtfM&Sft, 4 5° ^5>7 5° £-C6O0<EY-XK 

*l£><7)0 0 Y-X^i6fcIa]teY-XKNb0 3 *jig^ 
#H¥l 0-6 5 4 8 8T-ffliiiI£;ft,TV^ 0 
[0 0 0 5] 

20 [»WdS»»UJ:5 ^-TSRH] L2>>U zHh<DKN 

[0006] E«W«A£K«:fflV>^:«aD»ttttiR^ 
ft. k 2 . #*ttif^«H*W:*t»H#o||[l? 

*>ck *y hft*jj:t/e»*rti-ca:s*ixs. o° y- 

XKNb0 3 ¥^SStS^k 2 |c:^tie^ x 45 0 ^7 
5° ^"CO[Hl(EY~XKNb0 3 mig*S«0<t 

I«C^p^*>{ h®»fcft^5S r T i 0 3 ^C 
30 a T i 0 3 (CJt-<TalV\ ~(D£ 5 |£„ KNb0 3 ^*SS 

[0007] tzx\ {%hfr<om&±\zj£mttnm$:m 

_b**-6^i:^JM#Stt*o Jpn. J. App 1. P 
hys. Vol. 3 2 (1 9 9 3) pp. 2 3 3 7-2 

3 4 0 tciatt ^nxv^j;5^f*^r^ rS«±li^ 
M$& fflTZnO) fi*r»ijllfcfcO, fc-SVM^Jp 
n. J. Appl. Phys. Vol. 32 (199 
40 3) pp. L 7 4 5-L 7 4 7 |c!E«£;ft/Cl^ J; 9 # 

6ix4. i^oT, KNb0 3 lCoV>Tt>. S« 

ns 0 -to**, v-y^^ (^rs i) m&±\zmm-r 
[0008] zbizmmmmt ltk, ^etok 2 . 

50 L<, y-*-«e»fc#5«*4r*»^</h*<-f 6 



3 

tctb\z.\L ft 31 tr * * -V * ^BTQ tbZZktf 

3*LV\, ^:Tk 2 -0. 5%OY-XKNb0 3 lt 

SSfcfrfl (100) fcsnsu k 2 -o. i%o9 0° 

Y-xKNbo 3 n, mttih (110) ictts-ra. 

L^U/jr^e,, «R,fflW4K«-e*>S (100) s i m&L 

[0009] -tc-e*38Wtt. s i.S«±lw«i:*ri 
(ioo) KNbo 3 ^e , ^^^t^S^ft > ift^ 

[0 0 1 0 J 

[p^£#fci-£fctf)(D^j£] fS#^lfE<£0*ffiBM£ 

(ioo) s i Sfit. fltrias i s«J:ic 

(10 0) EfitfcNaClSIMb»MO (M=Mg, 
Ca, Sr. Ba) y *7 r M k -tZ>mtt& (10 
0) EfRl0^c«^*>f h 2£{jEE%?$Il9£ A BO3, *3«tt/ 
MIEJE«SPKAB0 3 <OHJitL<«iETi-I DT*r» 

[0011] ±e«ri»wj:ixtf, (100) si mm± 

[0012] M3ra2Btto«H*tttt*^tt* »#* 
l|E«tC0^®5*f4«^T-(O-<n^^i7-r bSffim^JSlA 
B0 3 lC*5t^t\ K^NajNbi-yTa^ (0 ^ x ^ 
1, 0^y<l) *r*tfCfc«:»«l:-*-6. 

[0 0 1 3] ±1B»*I-J:ixtf. k 2 ^o. 5^T*r^]± 

[0 0 14] ttM3et(0>iB9ltttt»m lt*« 
11E*<P*ffi#tttt*^lC:l3^T. /<s/7riMO^ 
P^^^f hfflEE«»KAB0 3 OMic (1 0 0) gfirpl 

hS^>77rlMT i 0 3 (M=C 
a, Sr. Ba) Sr#i-* d £ fettflftJ: t5o 

[0 0 15] Jb1BBrtfcJ:;KHU ^<n h^JGEm 

?$b£a b o 3 *rtt (om&izfr^xmmtev&miwtt 

[0 0 16] Mhfcfi4Ett<Q3W»ttK*?tt. 
mfflS£AB0 3 o±lc. zilMta* (i^TS i 0 2 ) Ji* 
[0 0 17] ±KWMiU:J:Jxtf. s i o 2 <£>f£Slcj; 

[0 0 18] 

[0019] (^Jfetaj 1 ) a 1 tt*xnoXBM£tt* 

[00 2 0] SrO^-^y hiffll^fcU-fT^U- 

5/ a vic j; S4HUE7 0 o«c, x 1 o -6 



(3) 2 0 0 1 - 1 9 6 8 9 2 

4 

T o r r SiS£l ±|CN a C 1 «3t*> S r 

O^i/77i2$:2 0nmfaUc o fc*!U S^EM 

[00 2 1] #CtC, KN b 0 3 ^ — y 5/ h*»V^fcU— 

ifr:/u— va vie**). s«E$aj«7 oo^. wtmftm 

3mTor rO*frt\ S r CV< y V 7 Jf 2 -hfc^n 7 
MKNb03l£ll3$:4 /im«aUc 0 fcfc 

[0 0 2 2] Sfc|C N &mT;V*~t7J±*mm'&. \sV 
10 * m?t. K9"f*y*-v*\ h»*HJ: 

5/*$r — - v^rcoigJlK^o-fe.^Srffvv KNbO^I 
@3_btd I DTm8i4, 5SrflM8Lfc. 
[0 0 2 3] #t>ix*:*H#tt**-T-tt. 

KffiiwMBl^rpHc: (10 0) KNb0 3 
/ ( 1 0 0 ) s r 0/ (100) Si. ©fix* [ 1 1 

0] KN b Oy// [10 0] S r O// [10 0] S 
i Oaifcf^^v'-^K-C&ofc. 

[00 2 4] #e>hfc*B*tt»*^lwOV^, IDT 
20 fcttlli4 000m/st$)ot, IDTm<^4. 5 

s/h!)7$sft^3=r (ysz) &'*y?7m\z-m 

V>T, (10 0) Si S4E-b«c«Sr^* (110) Efa 

0 0 0m/s|i^m5^ k 2 te0. lt/h$<4 
0, m±Jj& (10 0) SEftlcJzoT k 2 a*aMW*C 

[0 0 2 5] SrO(Dft^t)l:MgO N C a O, 

30 B a OOV^fh^t^y7rJIMV^»*tHttroa 
**#6*Lfc. ££>lc s KNb0 3 ^b!9ICiS(*:K 
H Na x Nb!_ y T a y 0 3 (0<x^l, 0<y<l) 

[0 0 2 6] _b^(D J: 5 Id, N a C 1 SIMtftMO (M 
=Mg, C a. S r „ B a) /^7ritfflV^S i S 
4R±^«A** (10 0) gfif^Ki-xNaxNbi-yT a y 

o 3 (o^ x ^i> o^ y <i) lEmmmzmm-tzz 
[0027] mmm 2) B2 fi^pjcos®*^^ 

[00 2 8] CaO^-^y h^t^-fry^- 
5/ a VIC* 0, SffiMfi7 0 Ot:, KX^S 1 X 1 0" 6 
T o r r <Ojfef*-C, SiSftll ±|CN a C 1 «xg(DC 
aO^$/77Bl2^2 0nm«aLt o fcfcL, S« 
?M*> KIR^JEW:, ChlcR«t>^ttftv\ 

[0 0 2 9] C a T i Otf—fv hSrfflV^U 

50 E3mTorrO*#^ C a y 7 r Jf 1 2 _hlc^< 



(4) 



2001-196892 



P^*>f h§!C aT i 0$'<y7rMl 3 & 2 /i m*g 

auto fcfcu Sfi^aSs n»»ffiri, nwcR** 

[0 0 3 0] JSkld, KNb0 3 ^-^> h»>/cL/- 

3mTo r r CaTi 0 3 ^y7rll 3± 

■fc:*<n KSKNb0 3 EiIl 4^2Mra«9 

-ettftv\ 

[0 0 3 1] $£tC, &JRT/1^ Wv* 10 
§14±lCIDTS1il 5, 16*»rtlfc. 

[0032] 

*»Lfc»&. ■BBfcMfcfrrtU: (10 0) KNb0 3 

/ (10 0) CaTi 0 3 / (100) SrO/ (10 
0) Si, ©F^T* [110] KNb0 3 // [110] 
CaTi O^X/ [100] S r O// [1 0 0] S i 

[0 0 3 3] #6tt*:*ffl#tt»*^^^V^, IDT 20 
1115, 1 6fl!)il^O«Bl»tt««>«*BV Q p -n ** 
fejfc&fc^TSliS 0 0 Om/stfcofc IDTSS1 

^ V short^^^^^ ck2(j;0 - 4 5-Cfco 

k 2 »-tttlS^ieTL4t^to«). »9fl4 0 00 
m/ s 5 0 0 0 m/ fc*#fc|fiJJia s ft fcftfco 
[0 0 3 4] *fc, C a OOftfrtU-Mg O, SrO, 

**#6ttfc. ^tt, CaTi0 3 Ottt>!)l:SrT 30 
i 0 3 , B a T i O 3 ©vvf;fta*fc^o:/*;&>f 

KN b O 3 0«te 9 dBttftK^N a X N b j-yT a y 0 3 

(o<x^i> o < y < i ) %&mmm\zm^tiw&i> 

[0 0 3 5] ±xEC0i:5l-> Na C lSS»MO (M 
=Mg, Ca, Sr, Ba) /<$/77lHn^M 

h®^S/77lMTi0 3 (M=Ca, Sr, Ba) £ 
fflV^S i«E-b^«E4:** (1 0 0) 6EJrJK]_ x N a x 40 
Nb l7 Ta y O 3 (0^x^K 0 * y < 1 ) JE m»K 

ft*. 

[0 0 3 6] (3£*6fll 3)03 f*##WO*ffi#tt»* 

[0 0 3 7] S r O^-^y htffiV^U-f 7^U- 
i/3 ^\ZLX\). &fcWi&7 o o<c, IfcSWMEl X 1 0~ 6 
T o r r <D3kftX\ S i &K 2 1 ±l-N a C 1 flK§<E> S 
rO^$/7ri2 2$r2 0nm«9LiCo fc/cU X4K 



[00 38] KNb0 3 ^— ^5/ h*rfflV>fcU- 

3mTorr^ttt, S r 0/<y7ri2 2±K^o 
Zf*%4 hSKNb0 3 IEti2 3 4:2 Mm^Sbfc 0 

v\ 

[0 0 3 9] Sfefc* ilT^^^tllS, U'S* 

S/^-^V^ajW^o-fe^SrfTV^s KNbO^m 
f2 3±iCIDTHi2 4, 2 5Sr»fiRUfc 0 
[0 0 4 0]iiC, Si0 2 ^5'hS:»^l/- 

mT o r r <DlkWX\ S i 0 2 ^ 2 6 £ 2 m b 

ttfcl>. ^fcS i 0 2 JlteL i 2 0, MgO, A 1 2 0 3 £ 

[0041] wbHfcaEffiSMttt^tt, 

**Ufc»£\ RfflfcM^Hlfc: (10 0) KNb0 3 

/ (ioo) s r o/ (ioo) si, mftx* [1 1 

0] KNb03// [10 0] S r O// [10 0] S 

i o^f^^v-^/^KT^ofCo *fcs i o 2 JSr*T^e 

I DTfji 2 4, 2 5<OWC^*aS#tt»^3iiei*lfflV 
open d>fe*«)fc : &jStt4 0 0 0m/st^ofc 0 IDT 
mM2 4, 2 5 0lB*A»»lllt*«ofc»^^*ffi*tt 
«^51ffil*nv short i:^aP^b*«)6i:, k 2 l*0. 4 

Sirfcofc, — llt'TCF-Oppm/mo 
/Co Ctt^KNbOsi^OTCFtt^: S i O 2 gc0IE 

o° Y-xKNbo 3 ^st^a-rsKfpi^f«i"es>?)ft 

4 5° ^5>7 5° ^-COlfiMEY-XKNbOaK 
«{C^^-t-5<t 54TCF-0 p pm/t^^ST^ 

fCo 

[0 0 4 2] £fc, S r Otf>ft;b?U-Mg O, C a O, 
B a OCOV^H^^^^^T^t-fflV^fc^^^O^ 

^LX, KNb0 3 <7>ft;b!9l£HSttK 
H Na x Nb hy Ta y 0 3 (0 < x ^ 1 , 0<y^l) 

3»** s »fe*tfco ft4b\ C a T i 0 3 , S r T i 0 3 , B 
a T i 0 3 OV^tt7&^feft^n^^^ H^y7 

[00 4 3] ±a>(Di: ? Ul, N a C 1 StBMbttMO (M 
=Mg, Ca, Sr, Ba) /<y7rl^V>TS i S 
fi±tr«A^ft (10 0) EWKnNajNb^Tay 
0 3 (O^x^l, 0^y < 1) J£W»m*M&l^ $ 
f>iCS i 0 2 Ji£:NMg1-£- tES^tt^rr^^ 
$^:6Ci:^pr|B^ft* 0 

[0 0 4 4] 



(5) 



2001-196892 



Iff^Jlfttfv S i £S±l^N a C 1 aifefMfeMO/*? 

7rm\z£z>mttih (ioo) gaf6iABo 3 ^tf^^ 

[1211] *5BMO-j«6«S:*i-S iStfuhlc (1 0 
0) gfifaS r O/^y7 7i*5i0 { »4*ft (10 0) gfi 

[1212] **W<0-jm«*r»1-S iSffi_blC (10 
0) BftlCaO^y^rJIJ: (IOO) gfiftCaTiO 
3 ^<p^^^^ hS^S'7 7i*5J:tJ«4*ft (l 0 
0) gEr^KNbOg^e^^^-V/^K^A.^®^ 

[ei 3] *mw<n-mmm*7f;~rs \ m&±\^ d o 

0) SEftS r Oy<y7rm k»tt& (100) gfifaK 



10 



20 



8 



1] 



[ft^SftW] 

1. (1 0 0) S i mwi 

2. (1 0 0) S r 0/<5/7ri 

3. (10 0) KNb0 3 lEii 

4. IDTlS 

5. IDTig 

11. (1 0 0) S i S« 

12. (1 0 0) C a 0/^y7ri 

13. (10 0) CaTi0 3 ^;x77l 

14. (10 0) KNb0 3 ffitJi 

15. I DTt® 

16. I DTlS 

2 1. (1 0 0) S i SIS 

2 2. (1 0 0) Sr 0/<i/77i 

2 3. (1 0 0) KNb0 3 /Eti 

2 4. IDT®! 

2 5. IDT1S 

2 6. S i 0 2 J§ 



[1212] 




nnnn 



1 6 

/1W 



- 1 4 

1 3 

1 2 

1 1 



2 S 



26 

2 3 

3 2 
2 1 



(72)3§l^# Si? 3£ F ^ — J* (##) 5J097 AA06 AA22 FF02 FF05 HA02 

gif JftSfRterfT*fil 3T@3#5t -fc>T =» HA03 KK09 




THIS PAGE BLANK (usptoj 



